A method and apparatus for transferring innages to a wooden support 
with a laser beann" 

FIELD OF THE INVENTION 
5 The present invention relates to an apparatus and a method for 
transferring images to a wooden support by means of the controlled 
application of a laser beam. 
PRIOR ART 

Using a laser beam for marking, cutting or reproducing drawings on 
■ 10 any support, such as paper, plastic, metal or wood has been known ■ 
for some time. The most suitable wavelength of the laser beam can be 
established for any material being the support to be treated, i.e. the 
most suitable type of laser for the material being this support, as well as 
the emission power and the pulse frequency of the laser beam 
15 allowing to cut and reproduce the drawing as desired. Tables and 
relationship connecting the wavelength, type of laser {i.e. the type of 
active material, the pumping type for this active material, and the 
relative operating conditions), the emission power and the pulse 
frequency, as well as the material being the support to be processed 
20 by means of the laser beam are provided in the technical literature of 
the field. 

Particularly, image transfer to on a wooden support, such as a mirror 
frame or wardrobe door, is known to be advantageously carried out 
using laser with active material in the gaseous state, such as CO2 
25 lasers, or active material in the solid state, such as ionic crystals such as 
ruby or neodymium. 

An image in digital format can be first converted in a set of operative 
instructions for operating the laser source and then transferred to the 
wooden support by modulating the power and pulse frequency 
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emitted by the laser beam based on said operative instructions. 
A simplified diagram of the method for transferring an image to a 
wooden support starting from the acquisition or creation of a digital 
image through a system called "Computer Aided Laser System", is 

5 briefly described in US patent publication US-A 1-2005/0006357. 

In this publication no mention Is made either to the type of laser that 
can be used for this image transfer, or to the operating modes for 
adjusting the laser beam in terms of power emission and pulse 
frequency, and moving and focusing the same relative to the wooden 

10 support; or vice versa. 

Furthermore, in US patent application US-A 1-2005/0006357 no mention 
is made of transferring images reproducing wood grains to wooden 
supports. 

US patent US 4,847,184, granted in the name of Taniguchi teaches 
15 how to use a CO2 laser source coupled to an acoustic-optical (or 
electro-optical) modulator, preferably based on germanium (or Cd- 
Te). which is located downstream of the source of laser beam, such 
that the latter is modulated on a wooden support, preferably pre- 
treated with agents accelerating the carbonization and/or bleaching. 
20 In greater detail, the method as described in patent US 4,847,184 
provides a step of generating one or more images in shades of grey, 
pre-treating the wooden support by means of said additives, 
generating a laser beam and modulating the same with said 
acoustic-optical or electro-optical modulator external to the laser 
25 source, and then guiding this laser beam to the wooden support, in 
conformity with the graphic information of the previously created 
images. 

Using a modulator, known per se, external to the laser source entails a 
certain difficulty in modulating the beam, and the impossibility of using 
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high emission power, because of the type of modulator (either Ge- or 
Cd-Te-based) that must be employed in this type of apparatus. 
This means that the apparatus described in US 4,847,184, and the 
corresponding method of use, cannot ensure high precision in 

5 reproducing the image on the wooden support, nor they can allow 
high processing speeds and/or cutting depths on the latter. 
Furthermore, patent US 4,847,184 does not provide the use of a 
transmission system for the beam, such as to focus and move the latter 
on the wooden support, which is capable of following the complex 

10 three-dimensional contours of the latter, but only a beam transmission 
system capable of guiding and focusing the laser beam on flat or at 
most cylindrical surfaces. 

Finally, the Taniguchi patent does not mention the possibility of 
transferring images of wood grains to wooden supports, nor the fact 
15 that the image is transferred as deep as several tenths of a millimeter 
under the surface. 

An object of the present invention is thus to provide an apparatus for 
transferring images to a wooden support by means of laser that does 
not suffer from the above-mentioned drawbacks, and therefore allows 
20 reproducing the images on this wooden support, as desired, with high 
precision, while allowing to achieve high processing speeds and/or 
great image transfer depths within the support. 

Another object of the present invention is to provide an apparatus for 
transferring images to a wooden support by means of laser, and an 
25 operating method therefor, which allows transferring images to 
supports having complex three-dimensional shapes, i.e. not only on 
flat surfaces or three-dimensional axial-symmetrical surfaces, but also 
on asymmetrical pieces, such as rifle butts (or stocks) or pistol grips. 
A further object of the present invention is to provide a method for 
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transferring images to a wooden support with a laser beann which is 
also easy to innplennent and highly effective by ennploying the above 
apparatus. 

Yet another object of the present invention is to provide a nriethod for 
5 transferring images reproducing wood grains to a wooden support by 
means of laser, which allows obtaining finished products of extremely 
natural appearance. 
SUMMARY OF THE INVENTION 

These and other objects are achieved by the apparatus for 

10 transferring images to a wooden support by means of laser according 
to the first independent claim and the subsequent claims depending 
thereon, and by the method for transferring images to a wooden 
support by means of laser according to the twelfth independent claim 
and the subsequent claims depending thereon. 

15 The apparatus for transferring images to a wooden support, according 
to the present invention, comprises means for acquiring and/or 
creating an image, at least one source of a laser beam, means for 
focusing and moving, rotatably and/or in translation, the laser beam 
relative to the wooden support, or vice versa, at least one adjustment 

20 unit for the laser beam emission, at least one control unit for said 
focusing and moving means, as well as means for converting the 
information of the image to be transferred into instructions for the 
adjustment unit for the laser beam emission and for the control unit for 
said focusing and moving means. 

25 Advantageously, said laser beam adjustment unit is configured to 
adjust the emission of said laser beam by directly varying the pumping 
of the active material and/or varying the operation of a modulator 
located within the resonant cavity of said source of a laser beam. 
Particularly, according to preferred aspects of the present invention. 
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when a gas (such as CO or CO2) laser source, is used as the laser 
source, said adjustment unit for the laser beam emission can directly 
adjust the radiofrequency pumping of the gas being the active 
material. Alternatively, when a laser with active material in the solid 

5 state is employed in the apparatus of the present invention, this 
adjustment unit can adjust a Q-Switch modulator that is placed 
directly within the resonant cavity of the laser source. 
By controlling the active material pumping, or adjusting an intracavity 
modulator, the apparatus of the present invention can be extremely 

10 accurate in managing the intensity of the emitted beam, with 
consequent greater precision in reproducing images on the wooden 
support, mainly when these are in shades of grey, and much higher 
power can be used (up to 1500 W and more) for treating this wooden 
support. 

15 Furthermore, by directly controlling the pumping, or an intracavity 
modulator, a sensible energy saving can be obtained as compared 
with known apparatus (particularly when using CO2 lasers excited with 
electromagnetic field in the radio frequency regime, as is preferred). 
In addition, according to a preferred aspect of the present invention, 

20 said means for focusing and moving, in rotation and/or translation, the 
laser beam relative to the wooden support can be of the type having 
a scan head with 2 or 3 axes. Thereby, a high precision in the focusing, 
i.e. in the adjustment of the focusing distance, and in the transmission, 
i.e. in the movement of the laser beam (or better the trace, or spot, 

25 thereof on the support being processed) relative to this wooden 
support can be obtained, such that the apparatus of the present 
invention can transfer images also on supports having three- 
dimensional, non symmetrical shapes. 

According to another aspect of the present invention, a method is 
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provided for transferring innages to a wooden support by means of an 
apparatus provided v/ith at least one source of a laser beam, means 
for focusing and moving the laser beam relative to this wooden 
support, as well as at least one adjustment unit for the emission of said 
5 laser beam, comprising the steps of: 

• acquiring and/or creating an image to be transferred; 

• converting the information of this image into instructions for 
adjusting the emission, movement and focusing of the laser 
beam relative to said support; 

* 10 • operating the moving and focusing means and the adjustment 
unit for the laser beam according to the above-mentioned 
instructions, for reproducing the image on the wooden support. 
The method of the present invention also provides that the adjustment 
unit controls the emission of the laser beam by directly adjusting the 
15 active material pumping and/or by adjusting a modulator arranged 
within the resonant cavity of the laser source. 

In a particular implementation of the method according to the 
present invention, furthermore, the object of this method is to transfer 
images, preferably of the type with 16-256 shades of grey, 
20 reproducing wood grains to the wooden support, such that the grains 
reproduced have a natural appearance. 

To this purpose, according to said particular implementation of the 
method according to the present invention, the Applicant has 
identified in an interval ranging between 2,35 j/cm2 and 43,7 j/cm^ the 
25 energy per surface unit to which a wooden support is to be locally 
subjected by means of a laser beam, to the purpose of blackening 
the same up to thicknesses of several tenths of millimeter, without 
carbonizing it or removing excess material therefrom. 
According to another aspect of the method according to the present 
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invention, the image to be transferred is, at least partially, generated 
in a randonn manner and is transferred to wooden parts of firearms, 
such as grips of guns or carbines, rifle butts or forearms and the like. 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 A particular embodiment of the apparatus of the present invention 
and a peculiar implementation of an operating method of this 
apparatus v^ill be described below by way of non-limiting example, 
with reference to the annexed drawings, in which: 

Fig. 1 is a functional diagram of the apparatus according to 
10 a preferred aspect of the present invention; 

Fig. 2 is a block diagram of on operating method of the 

apparatus from Fig. 1 . 
DETAILED DESCRIPTION OF AN EMBODIMENT OF THE PRESENT 
INVENTION 

15 With reference to Fig. 1, the apparatus for transferring images to a 
wooden support 10, in a particular embodiment of the present 
invention, comprises means 1, 2, 3 for acquiring and/or creating an 
image I, at least one source 5 of a laser beam L, means 6, 8 for 
focusing and directing the laser beam L on the wooden support 10 (or 

20 vice versa, for moving the wooden support 10 relative to the laser 
beam L), at least one adjustment unit 4 for the emission of the laser 
beam L. acting on the source 5 of the latter, and at least one unit 7, 9 
for controlling said means 6, 8 for focusing and directing (or moving) 
the laser beam L. 

25 It should be obsen/ed that by the wording "means for focusing and 
directing (or guiding, or moving) the laser beam on the support" is 
meant, here and below, to designate those means allowing to define 
the size, by means of the focusing, and the position, e.g. by means of 
optical fibers or motor-driven mirrors, or other optical means, or 
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electro-optical means, known in ihe field, of the spot, i.e. the trace, of 
the loser beam L on the support 10 being processed. 
The apparatus illustrated herein also comprises means 1 for converting 
the graphic information of the image I into a set of operative 

5 instructions both for said adjustment unit 4 for the laser beam L 
emission, and the control unit 7, 9 of the means 6, 8 for focusing and 
moving (or guiding) the laser beam L on the wooden support 10. 
In the particular embodiment of the apparatus according to the 
invention as described herein, the means for acquiring and/or 

10 generating an image I can comprise a processor 1, optionally 
connected to an element for acquiring images 2 (scanner), provided 
with a software 3 for managing at least the image I. In this case, the 
image I is managed and stored within the processor 1 in digital format, 
such as a bitmap, raster or directly vectorial image. Preferably, as will 

15 be seen below, this image I can be treated and stored such that a 
digital image is obtained, either in black and white or 1 6-256 shades of 
grey. 

The software 3 managing the image I can either comprise any image 
editing programme being adapted, for example, to edit any image 

20 that is digitalized by means of the scanner 3, or can comprise a CAD 
system for the extemporaneous creation of an image I, or it may be as 
well any programme suitable to generate, also in a random or 
pseudo-random manner, any image I as desired by the operator. 
When the apparatus described herein is used for transferring images I 

25 reproducing wood grains to a wooden support 10, according to a 
preferred aspect of the present invention, the software 3 will be 
capable of generating, in a random or pseudo-random manner, grain 
images starting from suitable primitives that have been set in the 
software 3 during the design step, or however, programmed before 
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using the software 3. 

In the embodiment illustrated herein of the apparatus according to 
the present invention, the processor 1 can be also provided with a 
further software 3, such as of CAE-CAM type, to convert the graphic 
5 information of the acquired image I into operative instructions for the 
apparatus 1 . 

These operative instructions, as is common with CAM systems, can be 
of the geometrical type, intended to control the direction of the laser 
beam L on the wooden support 10, and of the functional type, 

10 intended to adjust the intensity, pulse frequency and focusing of the 
laser beam L to the purpose of allowing the reproduction, optionally 
with tone shadings, of the image I on the wooden support 10. 
In the particular apparatus described herein, the processor 1 acting in 
this case also as a CAE-CAM conversion means of the graphic 

15 information into operative instructions for the apparatus described 
herein, is operatively connected to an adjustment unit 4 for the laser 
source 5. to a control unit 7 for a system 6 for focusing and transferring, 
i.e. moving the laser beam L (or better, the spot thereof) in translation 
and rotation relative to the support 10, as well as to a control unit 9 of 

20 a piece-holder table 8 provided with a mechanism (not illustrated) for 
moving the table 8 and/or the support 10. 

The laser source 5, according to the present invention, may be of any 
known type, but particularly, it may be of the type with gaseous active 
material, such as CO2, CO, or of the type with solid material, such as 
25 crystals doped with neodymium, ytterbium, erbium, or with excimers 
with UV emissions. It should be observed that the use CO2 and CO 
laser sources with pumping by means of electromagnetic field in the 
radio frequency regime (27-81 MHz) has proved to be sensibly 
favourable both for the wavelength of the laser beam (about 10 
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micron), resulting optimum for wood processing, and for the wide 
range of power and output values that can be obtained. 
The laser source 5 of the apparatus illustrated herein is further 
advantageously governed by an adjustment unit 4 of the type 
5 capable of directly adjusting the pumping of the active material, if this 
is in the gaseous state, and/or adjusting a modulator, if provided, 
preferably of the Q-Switch type, directly contained in the resonant 
cavity of the laser source 5 when the active material is in the solid 
state. 

10 The adjustment unit 4 is capable of adjusting both the power emitted 
from the laser beam L, and the pulse frequency of the latter, as a 
function of the particular process requirements for the wooden 
support 10, 

By directly adjusting the pumping of the active material, or the 
15 intracavity modulation of the laser beam L, the emission power of the 
beam L can be more effectively controlled, and sensible energy 
saving is obtained as compared with prior art apparatus (mainly when 
CO2/CO lasers are used, which is preferred). 

Furthermore, this solution does not impose excessively low upper limits 
20 to the emission power, which can be as high as 1 500W and more. 

Thereby, in contrast with the prior art, downstream of the laser 

source 5 there are not provided modulators external to the resonant 

cavity, but means 6 are directly provided for focusing and guiding the 

laser beam L on the wooden support 10. 
25 Preferably, these means 6 are of the type having a scan head, i.e. 

means of the type with motor-driven mirrors and lenses for guiding the 

laser L, with 2 or 3 axes, which are already known in other industrial 

applications with laser beams. 

The use of scan heads with 2 or 3 axes is particularly advantageous 
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with the apparatus of the present invention, as supports 10 having 
complex three-dinnensional surfaces can be treated with the laser 
beam L by maintaining high processing speeds (mainly when 
galvanometric motors are used for the scan heads) and great 
5 accuracy in positioning and focusing the beam L (or the spot thereof) 
on the support 10. 

As is known in the art, the scan head 6 of the laser beam L can be 
controlled by a suitable control unit 7 capable of controlling the head 
6 for directing the beam L precisely on the support 10 and for 
10 adjusting the focal distance of the beam L on the support 10. The 
control unit 7 is, in turn, suitably controlled, in the particular apparatus 
as depicted in Fig. 1 by the processor 1 . 

According to another aspect of the present invention, the apparatus 
can also comprise a piece-holder table 8, provided with actuators, 

15 such as mechanic or fluidic, intended to hold the wooden support 10 
and operated in a controlled manner by a controlled unit 9. which is 
also functionally associated with the processor 1 . The piece-holder 8 
can be of the type provided with simple jaws for resting the support 10 
thereon, or can be also provided with mandrel, faceplate (i.e. table) 

20 with jaws and tailstock (or center) to also allow the rotation of the 
support 10, which is cantilever-held relative to the scan head 6. 
The actuators of the piece-holder table 8, such as capable of 
translating or rotating the wooden support 10 relative to the scan 
head 6 of the loser beam L, are governed by a conventional control 

25 unit 9, which is controlled, in turn, in the embodiment described herein 
by the processor 1 . 

It should be observed that, though a scan head 6 for focusing and 
guiding the laser beam L on the support 10 and a piece-holder table 
8, either mechanically or fluidically operated have been described so 
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far, other suitable means for focusing and/or moving the loser beam L 
relative to the support 10. or vice versa, moving the support 10 relative 
to the laser beam L, such as a plotter system or systems with multiple 
scan heads or combined systems known in the art, can be used 
5 without however departing from the scope of protection of the 
present patent. 

Similarly, while the use of a central processor 1 capable of controlling 
both the source 5 of the laser beam L, and the different actuators 
required for focusing and guiding the laser beam L has been 
10 described, the present invention is not limited to the use of a 
processor, but any other means that is/are suitable to adjust and 
control the source 5 and actuators 6, 8, such as one or more PLCs can 
be alternatively used, without departing from the scope of protection 
of this invention. 

15 Finally, the present invention also extends to apparatuses not only 
provided with an individual laser beam L, but also provided with a 
plurality of laser beams L, which act in a concomitant or disjoint 
manner on the wooden support 10. 

The apparatus as described above can be programmed for operation 
20 according to one of the possible implementations of the method for 
transferring images to a wooden support by means of a laser beam L 
of the present invention. 

This method for transferring images I to a wooden support 1 0 by means 
of an apparatus provided with a laser source 5, means 6, 7. 8, 9 for 
25 focusing and moving the laser beam L relative to the support 10, as 
well as at least one unit 4 for adjusting the emission of the laser beam 
L, generally provides the sequential steps of: 

• acquiring and/or creating on image I to be transferred to the 
support 10; 
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• converting the infornnation of the image I into instructions for 
adjusting the ennission, nnovement and focusing of the laser 
beann L relative to said v/ooden support 10; 

• actuating said nneans 6, 7, 8, 9 for moving and focusing, as well 
5 as actuating the adjustment unit 4 for the laser beam 5, 

according to said instructions, in order to reproduce the image I 

on the wooden support 10. 
This method also provides, as described above, that the adjustment 
unit 4 can control the emission of the laser beam L by directly 
10 adjusting the pumping of the active material of the laser source 5 
and/or by adjusting a modulator, which is suitably arranged within the 
resonant cavity of the source 5. 

In greater detail, with reference to the diagram from Fig. 2, a preferred 
implementation of the method of the present invention relates to 

15 transferring an image reproducing wood grains to a wooden support, 
such as consisting of wooden details for firearms. 
According to this preferred implementation of the method of the 
present invention such as described herein with reference to the 
layout of the apparatus illustrated in Fig. 1, said step of acquiring 

20 and/or creating an image I can be carried out by means of the 
processor 1, on which a suitable integrated software 3 can be 
implemented for managing the image I and the operative instructions 
for the laser source 5, with the adjustment unit 4 therefor, and the 
means 6, 7, 8, 9 for focusing and guiding the laser beam L emitted 

25 from the source 5. 

In this case, the image I, either acquired or created, is preferably in 
digital format, in black and white, or shades of grey. 
It should be noted that, due to the preferred method for directly 
operating the laser beam L on the wooden support 10 as provided by 
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the particular implementation of the method of the present invention 
as described herein, it would be useless to process and store images I 
in colours, as these colours could not be reproduced on the support 
10. However, the possibility that coloured images I can be transferred 
to the wooden support 10, such as by using heat- and colour-sensitive 
substances or other means known in the art, by means of the method 
of the present invention, cannot be excluded. 

A typical operation cycle of the processor 1 , implementing a suitable 
software 3 of the integrated type (acquisition - editing of images {or 
* CAD) - CAE - CAM) may consist of: 

a) acquiring a digital image through the scanner 3; 

b) editing the image I (such as by applying filters for reducing the 
noise present in the digital signal and/or by converting the 
image in 256 shades of grey, etc.); 

c) storing the image I in bitmap, or raster format; 

d) converting the image I to vectorial format; 

e) entering and storing the physical characteristics {geometry, 
material, etc.) of the wooden support to be worked; 

f) reading the vectorial parameters of the image I and converting 
the same, based on said physical characteristics of the support 
10, into: geometric instructions for tracing the contour of the 
entities reproduced in the image I; functional instructions 
relating to the emission of the laser beam {emitted power and 
laser pulse frequency) and to the focusing of the beam on the 
support, for achieving an optimum cutting, or vaporization or 
carbonization of a predetermined layer of support 10, and 
preferably reproducing the shades of grey that may be present 
in the image I; 

g) sending these instructions, both geometrical and functional, to 
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the corresponding adjustment unit 4 for the laser source 5 and 
control unit 6, 9 for the nneans for focusing and directing the 
laser beann L. 

When the innage I to be transferred consists in a reproduction of wood 
5 grains, this reproduction can be obtained by means of a pseudo- 
random generation of this grain, such as by means of a software that, 
starting from several preset grain primitives, is capable of providing 
grains by generating random geometries (such as fractals). In this 
case, the software may directly generate an image I in vectorial 
10 format, which is suitable to be converted in technologic instructions for 
the laser source 5 and the means 6, 7, 8, 9 for focusing and guiding 
the laser beam L, 

It should be observed that the wood working process by means of a 
pulsed and suitably modulated laser beam (with a given frequency f) 
15 can be modelized as follows, with the proviso that the amount of 
energy absorbed by the material per surface unit and time unit has to 
be determined and maintained constant. 

Particularly, it is observed that the desired effect is constant when the 
loser pulses are also distributed on the material surface in a constant 
20 manner. The following (approximate) equation thus applies : 



where Ei = energy per individual pulse 

P = average power emitted by the source, 
d = laser spot diameter on the material, 
25 V = linear speed of the laser on the material, and 

S = surface invested by the loser spot (S=nd2/4). 
The laser power required to obtain a given effect is thus: 
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P^^.^.d.v = ^v (2) 

Accordingly, the average power, per pulse, of the laser beam L 
required to obtain a given constant effect on the support 10 is 
inversely proportional to the spot dianneter d and directly proportional 
5 to the pulse energy & and the processing speed v. 

It should be observed, however, that in order to obtain a given effect 
on the wooden support 10, setting the so-called "space superposition 
of the multiple pulses, fs" is also decisive, which is defined as follows: 



10 where f = repetition frequency of the laser pulses. 

fs = is a constant, that can be set for obtaining a 
determined effect. 

Particularly, mainly to prevent undesired removal of material and/or 
undue extended carbonization of the wood, the Applicant has 

15 ascertained that in order to transfer images I, either black and white or 
in shades of grey, to a wooden support 10, the support 10 has to be 
ideally subjected to an energy per surface unit value ranging 
between 2,35 j/cm2 and 43,7 j/cm2 to the purpose of obtaining colour 
changes to black in the wooden material down to a depth that can 

20 reach several tenths of millimeter. 

Thereby, as a function of the penetration depth of the image I within 
the wooden support 10, the shades of grey (or the black and white 
areas) of the image I to be transferred, and obviously, of the type of 
wooden material employed, the energy emitted from the laser per 

25 cm2 on the wooden support 10 will range from 0 jVcm^ (for transferring 
a "white" area of the image I) to 43,7 j/cm^ (for transferring a "black" 
area of the image I down to a depth of several tenths of millimeter). 
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According to these operating conditions a reduced evaporation of 
the water nnolecules contained in the surface layers of the wooden 
material is obtained, with the consequently reduced removal of 
material from the support 10 and reduced, if any, carbonization of the 

5 support 10. When images I of wood grains are transferred to the 
wooden support 10, these operating conditions of the laser beam L 
allow obtaining a very "natural" result on the treated wooden support. 
After the image I to be reproduced has been acquired or created 
and the graphic information contained in the image I has been 

10 converted into operative instructions for the adjustment unit 4 for the 
laser source 5 and for the means 6, 7, 8, 9 focusing and guiding the 
laser beam on the wooden support 10, also based on the above 
equations and the spatial conformation of the support 10, the 
particular implementation of the method according to the present 

15 invention provides that, under the control of the processor 1 being 
provided with a suitable software 3, the adjustment unit 4 for the laser 
source 5, by directly adjusting the pumping of active material or by 
adjusting an intracavity modulator, allows emitting a laser beam L with 
suitable power (or intensity) and pulse frequency for either point-by- 

20 point or vectorial treatment of the support 1 0 by the laser beam L. 

Simultaneously, the processor 1 must control the control units 7, 9 of 
the focusing and guiding means 6, 8 preferably consisting of a scan 
head 6 and a piece-holder table 8, such that the laser beam L is 
directed and focused in order to reproduce, either point-by-point or in 

25 a vectorial manner, the image I on the wooden support 10. 

Thereby, for each point or vector of the image I to be reproduced, the 
processor 1 and the adjustment 4 and control 7, 9 units define the 
intensity (or power), pulse frequency, focal distance of the laser beam 
L on the support 10 (which defines the laser spot on the surface of the 
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support 10), as well as the position, preferably on three axes, of this 
spot (or trace) of the laser beam L on the support 10. 
The source 5 and the nneans 6, 7, 8, 9 are obviously operated until the 
image I has been completely reproduced on the wooden support 10. 
Finally, it should be observed that, when required, the wooden support 
10 can be treated, before being irradiated with the laser beam L, by 
means of suitable additives known in the art (see US 4,847 J 84 for 
example) either to accelerate or decelerate the carbonization or 
surface bleaching thereof. 
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